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ketone was noted to be phototoxic in vitro a phototoxic response to 
this substance could not be reproduced by topical application to 
human skin and subsequent exposure to sunlight. Thioxanthone also 
gave a phototoxic response in vitro, was not phototoxic at a 5% 
concentration in vivo and was not studied further as it was rarely 
used in the industrial process. Three of the four employees com
plaining of photosensitivity also had allergic contact sensitization 
to acrylic monomers and epoxy acrylate oligomers to which they were 
simultaneously exposed. However, sun exposure of skin involved in 
allergic contact dermatitis does not usually provoke the very intense 
burning and excerbations described in these subjects (Fisher 1973, 
Haniszko and Suskind 1963), and does not explain the photosensitivity. 

It has previously been reported (Kahn 1971) that the allergenicity of 
benzyl salicylate, a weak contact sensitizer was greatly enhanced by 
the phototoxic effect of topical methoxsalen applied simultaneously. 
The same effect may have enhanced the allergenicity of the acrylate 
monomers and epoxy acrylate oligomers in this case. It is also possible 
that the simultaneous allergic contact dermatitis in several of these 
subjects with the attendant damage to the epidermal barrier increased 

penetration of the phototoxic materials and thus the phototoxic 
response was more easily elicited. 

The phototoxic reactions observed on human skin after experimental 
application were noted to be diphasic. The burning sensation described 
during sun exposure and the ensuing exacerbations of the dermatitis 
observed by employees using these materials in their work appear to 
parallel the two phases observed in volunteers. 

No phototoxicity was observed in these employees when a 5% concentration 
of amyl p-dimethylaminobenzoic acid was applied. The difference in 
protective and toxic responses depending on the circumstances of use 
illustrates the important toxicologic principle that the hazard from any 
material is highly dependent on the circumstances of its use . 

4. Recommendations 

a) Hygienic Measures 

Employees should avoid skin contact with Absorber 0505 and Absorber 0802, 
as far as possible. 

i) Impervious gloves should be used when these materials 
are handled. Contaminated clothing should be changed frequently and 
washed before reusing. 

ii) If any of these substances comes in contact with the skin 
it should be rapidly removed using soap and water or an appropriate 
waterless cleanser. This step is very important because of the avid 
tendency of these Absorbers to bind quickly with skin components. 
Employees exposed to these materials should wash carefully before 
leaving the plant and going out into sunlight. 
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iii) Where necessary guards and shields should prevent any 
splashing of these materials. 

iv) Clear labelling of containers of Absorber 0505 and 
0802 should warn that skin contact may be hazardous. 

b) Protection Against Simultaneous Sun Exposure 

If an employees skin has come in contact with Absorber 0505 or 0802 he 
should avoid sun exposure as far as possible for the next 24 hours in 
order to avoid suffering from a phototoxic reaction. If sun exposure 
is necessary he should apply a sunscreen which is effective against 
the particular wavelength which causes the reaction. Recommended 
are sunscreens containing sulizobenzone (2-hydroxy-4- enzophenone-5~'5'\ 
sulphonic acid) such as Uva1!9lotion (Dome Laboratories) or Sunguarau-' 
(Miles Laboratories). 
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Table l 

Results of Patch Testing with Various Acrylates 

Comoound J ~oncen~rat1on a ven1c1e ~8 nr Paten 1est Keaa1nqs~ in 8 ~uD ects 

1 2 3 4 5 6 7 8 

Trimethylol propane "triacrylate 11 1% in petrolatum +++ +++ ++ ++ ++ ++ ++ -
Trimethylol propane "triacrylate" 0.1 % in petrolatum NT NT NT NT NT NT NT -

Pentaerythritol triacrylate 0.2% petrolatum ++ + - ?+ ++ - ++ -

1,6-Hexanediol diacrylate 1% in petrolatum ++ +++ + + +++ - ++ -

l,6-Hexanediol diacrylate 0.1% in petrolatum NT NT NT NT NT NT NT -
I 

Epoxy Acrylate l ~~ in petrolatum ++ - - - - - ++ ++ ! 

*Grading of reactions was performed using .the scale recommended by the International Contact Dermatitis 

Group (Wilkinson et al 1970); negative reaction,-, doubtful reaction, ?+;weak (nonvesicular) reaction 

+; strong (edematous or vesicular) reaction, ++; extreme reaction,+++; not tested, NT. 



Table 2 

Results of Patch Testing Subject 8 with Various Epoxy Acrylates 

Compound Concentration & Vehicle 

Epoxy Acrylate (Shell} 1% petrolatum 

Epoxy Acrylate (Dow, RS4005) 1% petrolatum 

Epoxy Acrylate (Dow, RV3570) 1% petrolatum 

Epoxy Acrylate (Dow, RV3569) 1% petrolatum 

48 hour patch test 
readin 

++ 

++ 



Table 3 

Potential Phototoxicity of Photoinitiators Determined In Vitro 
Using Black Light (330-380 nm) 

and 

An Ehrlich's Ascites Cell Preparation 

Test Material Concentration Result 

Benzophenone 5 x l0-5M Negative 

Thioxanthone 5 x 10-SM Positive (p <0.001) 

2,2-diethoxyacetophenone 5 x 10-5M Negative 

4,4 1 -bis (dimethylamino) benzophenone 
(Mi9hler 1 s ketone) 

5 x 10-SM Positive (p <0.001) 

Absorber 0505 (mixed esters of 5 x l0-5M Positive (p <0.001) 
amyl p-dimethylaminobenzoate) 5 x 10-6M Positive (p <0.02) 

Absorber 0802 (mixed esters of 5 x 10-SM Positive (p <0.001) 
amyl p-dimethylaminobenzoate) 5 x 10-6M Positive (p<0.001) 



Table 4 

Reactions* Observed at Sunexposed and Sun Protected ~ites 48 Hours after Application 

c trati s· E d Sunlioh s· Occluded f Sunliaht - - - · - - - - - - - - ~ - . --- ---·---- .. -· ·· -- · · · . ·· -

Inoredient and Vehicle [Subjects with Subjects without Subjects with Subjects without 
Photosensitivity Photosensitivitv Photosensitivitv Photosensitivitv 

l 2 3 4 5 6 7 l I 2 3 4 5 .__. 

Absorber 0505 5% petrolatum - - - - - - - - - - - -

Absorber 0802 5% petrolatum - - - - - - - - - - - -

Absorber 0505 as is ++ - + ++ + + + - - - - -
Absorber 0802 as is - - + + - - - - - - - -

*Grading of reactions was performed using the scale: negative reaction, -
doubtful reaction; ?+ 
weak (nonvesicular) reaction, + 
strong (edematous or vesicular) reaction, ++ 
extreme reactiont +++ 
03 refers to the third day after application 

6 7 
- -

- -
- -

- -

-



APPENDIX C 

RECOMMENDATIONS OF BARRIER CREAMS WHICH COULD BE TRIED 

Dr. Lucas would recommend trying the following barrier creams to protect 
against the effects of stoddard solvent. 

(1) Kerodex No. 51. Ayerst Laboratories, Special Products 
Department, 685 3rd Avenue, New York, N.Y. 10017 

(2) PLY No. 9. The Milburn Company, 4246 E. Woodbridge 
Detroit, Michigan 48207 

(3) West Protective Cream No. 411. West Chemical Products, Inc., 
42-16 West Street, Long Island City, N.Y. 11101 

It is recognized that there may be other equally effective products on 
the market. Mention of these companies or products names, therefore, 
is not to be considered an endorsement by NIOSH. 
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